Association of cardiac injury with iron-increased oxidative and nitrative modifications of the SERCA2a isoform of sarcoplasmic reticulum Ca(2+)-ATPase in diabetic rats.
The role of iron in the etiology of diabetes complications is not well established. Thus, this study was performed to test whether the iron-induced increase of oxidative/nitrative damage is involved in SERCA2a-related diabetic heart complication. Four randomly divided groups of rats were used: normal control group; iron overload group; diabetes group, and diabetic plus iron overload group. Iron supplementation stimulated cardiomyocyte hypertrophy and led to an increase in cardiac protein carbonyls, nitrotyrosine (3-NT) formation, and iNOS protein expression, thus resulting in abnormal myocardium calcium homeostasis of diabetic rats. The levels of SECA2a oxidation/nitration were significantly increased in the iron overload diabetic rats, along with a decrease in SECA2a expression and activity. In order to elucidate the possible role of iron in SERCA2a dysfunction, the effects of iron (Fe(3+) or hemin) on peroxynitrite (ONOO(-)) induced SERCA2a oxidation and nitration were further investigated in vitro. It was found that tyrosine nitration played more important role in SERCA2a inactivation than thiol oxidation. These results present a potential mechanism in which iron exacerbates the diabetes-induced oxidative/nitrative modification of SERCA2a, which may cause functional deficits in the myocyte associated with diabetic cardiac dysfunction. Our findings may help to further understand the role of iron in the pathogenesis of diabetic complications.